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Abstract 
The present study intended to assess students’ knowledge on an ecology test which consists of two parts, multiple choice and 
open ended section. It also aimed to find out the effect of school, gender and grade level on the student performances in the test. 
This study employed a survey approach. The sample was consisted of 212 seventh and eighth grade students attending four 
elementary schools in KÕrÕkkale city, Turkey. In this study, a previous data (Öner Arma÷an, 2006) were re-analysed. The 
analyses of independent T-test, Mann-Whitney U test, and ANOVA with SPSS revealed that there were some differences 
between schools and gender groups on the parts of the test. On the other hand no differences were found within grade levels. 
When the multiple-choice section of the test was considered, the mean scores of the male students were significantly higher than 
the females; in open-ended section of the test the mean scores of the female students were significantly higher than their 
counterparts. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
Being a member of human population that live on the Earth, we share our environment with other people 
and living and nonliving things. And everything we do in this neighbourhood mutually has an effect on others in 
direct and/or indirect ways. Environment is the all kinds of biotic and abiotic (social, cultural, historical, climatic, 
physical) factors that affecting a living organism or population during lifetime (Yücel & Morgil, 1998).  
The major cause of environmental pollution, which increases with a velocity that harms human-nature 
balance, is undoubtedly the event of industrialisation that started in the 17th century and developed rapidly in the 19th 
century (Yücel & Morgil, 1998). This phenomenon has brought about the rapid change of natural environment and 
birth of a new social environment Yücel & Morgil, 1998). The reason of this fast change is both mass production 
and technologic development, which are two important characteristics of industrialisation Yücel & Morgil, 1998). 
Ecological balance, which functions naturally for centuries, has begun to deteriorate so that it will not perform this 
process anymore Yücel & Morgil, 1998). The waste and its’ quantity that can not be hold in nature has got through 
to dimensions that can not be neglected in ecological equilibrium (Yücel & Morgil, 1998). When the problems 
emerged from our relations with environment became serious and worrying since the second half of the 20th century, 
our compromise with environment became imminent (Sever & SamancÕ, 2002). When environmental problems and 
pollution arrived at universal sizes, all countries focused on conserving and using environment (Sever & SamancÕ, 
2002). Consequently United Nations organised the Conference on Human Environment in Stockholm in 1972 and 
 
* Fulya Oner Armagan Tel.: +90 312 2028108; fax: +90 312 222 8483. 
E-mail address: fulyener@yahoo.com. 
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1586  Fulya Oner Armagan and Ela Ays¸e Koksal / Procedia Social and Behavioral Sciences 9 (2010) 1585–1591
emphasised the importance of environmental education through political and public awareness of global 
environmental problems (Sever & SamancÕ, 2002; Wikipedia, 2010). 
Enviromental awareness includes knowledge, attitudes and behaviours related to environment (Erten, 
Özdemir, & Güler, 2003). All kinds of information about nature, such as environmental problems, their solutions, 
and ecologic developments are regarded as environmental knowledge (Erten et al., 2003). Individuals’ positive and 
negative manners and opinions such as fear, anger, discomfort, values related to environmental problems and 
readiness to solve environmental problems about environmental behaviours are called attitudes toward environment 
(Erten et al., 2003). And the real conducts shown in order to protect environment are named environment friendly 
behaviours (Erten et al., 2003).  
Children, who are descents of world heritage, are the most affected group with environment because their 
life and development depend on this. Children, who will be adult of on tomorrow, will play an effective role in the 
development of a society and ensuring a sustainable life with their knowledge, skills, values, experiences, and 
behaviours (Morgil, YÕlmaz, & Cingör, 2002).  
An environmental education for children may have two purposes: Providing a cultural accumulation, and 
giving information about environment, environmental problems, their solutions, and personal responsibilities 
(Morgil et al., 2002). Environmental education starts in family and continues in school (Morgil et al., 2002). If it is 
not given in family, the importance of school on this issue increases (Morgil et al., 2002). Schools are also one of 
the information sources at environmental education. For example, school constitutes the 10% of the information 
sources of the students on traffic based environmental problems (DarçÕn and DarçÕn, 2009). Moreover teaching 
practices at the school level might determine the degree to which students acquisition of environmental education 
objectives. Chatzifotiou (2005) reported that at primary school level, teachers’ explanations of environmental 
education and interpretations of the content of the curriculum have an influence on their students.  
The purpose of this study is to determine elementary school students’ environmental knowledge in terms of 
different variables (school, gender and grade levels). 
2. Methodology 
2.1 Research Model 
Survey design was implemented in this study. Survey is a quantitative research procedure in which 
researchers administer a survey (questionnaire or interview) to a sample or entire population of people in order to 
describe the attitudes, opinions, behaviours, or characteristics of the population (Creswell, 2005). The quantitative, 
numbered data are then statistically to describe trends about responses to questions and to test research questions or 
hypotheses (Creswell, 2005). The meaning of data is also interpreted by relating results of statistical test back to past 
research studies (Creswell, 2005). Additionally, cross-sectional design was used in this study since the data about 
current attitudes, opinions, or beliefs were collected at one point in time (Creswell, 2005). More specifically, group 
comparison type (Creswell, 2005) was made use of since school, gender and grade levels were compared in terms of 
environmental knowledge. 
2.2 Sample 
The sample is consisted of 212 seventh and eighth grade students attending four elementary schools in 
KÕrÕkkale city, Turkey. Table 1 shows the distribution of students according to schools. 
 
Table 1. The distribution of students by school 
School N 
NamÕk Kemal Elementary School 38 
Mustafa Kemal Elementary School 58 
Yunus Emre Elementary School 35 
Atatürk Elementary School 81 
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The first school, NamÕk Kemal Elementary School, has been in charge since 1971-1972 academic year. It 
has 20 classrooms and 40 classes. It is the most preferred school among the parents who have a school age children. 
It has an information technology classroom and a science laboratory. It implements both morning and afternoon 
shifts (students attend the school in either morning or afternoon). The second school, Mustafa Kemal Elementary 
School, has been in charge since 2000. It has 24 classrooms. It has 681 students. It has one information technology 
classroom and science classroom. It implements normal shift (students attend the school whole day). The third 
school, Yunus Emre Elementary School, has been in charge since 1973. It has 24 classrooms. Its’ students 
population is 850. And the fourth school, Atatürk Elementary School, has been in charge since 1972. It has 39 




An  environment  achievement  test  was  prepared  by  the  researchers  by  utilizing  some  TIMSS  and  PISA  
questions, literature, and daily news. The test consisted of 9 multiple-choice and 15 open-ended items. The items 
were on energy sources, environmental problems (pollution, ecosystem), and ozone layer. Both energy sources and 
environmental problems were included in the science program. Although ozone layer was not in the program, it was 
involved into the test due to the popularity of the topic. 
 
2.4 Data Analysis 
 
Independent samples T test was done to find out the differences among gender and grade groups with 
respect to test scores. When the assumptions of T-test were not met, its non-parametric counterpart, Mann-Whitney 
U (Microbiologybytes, 2010), was used. ANOVA was used to examine the differences among the schools. Since the 
size of the schools were not equal, Scheffe test (Statsdirect, 2010) was used to examine the differences among the 




3.1 Comparisons between schools   
 
In order to assess if there is a differences between schools with respect to students’ performances on the 
tests, the variance analysis was used. The result is given in Table 2. 
 
Table 2. The result of variance analysis between schools with respect to the test scores 
Test Source Sum of Squares df Mean Square F p 
Between Groups 628,805 3 209,602 
Within Groups 1968,228 208 9,463 
Total 







Between Groups 107,369 3 35,790 
Within Groups 421,702 208 2,027 
Multiple-
choice 







Between Groups 291,247 3 97,082 
Within Groups 1306,074 208 6,279 
Open-ended 








When the Table 2 is examined, it can be seen that there are significant differences between the schools with respect 
to students’ scores on the total test (F=22.15, p=.000), multiple-choice test (F=17.65, p=.000), and open-ended test 
(F=15.46, p=.000). In order to assess the source of this difference, Scheffe test was done. Table 3 gives the result of 
this post-hoc test. 




Table 3. The result of Scheffe test between schools with respect to the test scores 
Test Groups Mean difference Standard error p 
1-2 4,0118(*) ,64200 ,000 
1-3 2,3985(*) ,72068 ,013 
1-4 ,1410 ,60485 ,997 
2-3 -1,6133 ,65841 ,115 
2-4 -3,8708(*) ,52912 ,000 
Total 
3-4 -2,2575(*) ,62224 ,005 
1-2 ,75408 ,29717 ,095 
1-3 ,83684 ,33359 ,102 
1-4 -,78785 ,27997 ,051 
2-3 ,08276 ,30476 ,995 
2-4 -1,54193(*) ,24492 ,000 
Multiple-choice 
3-4 -1,62469(*) ,28802 ,000 
1-2 3,25771(*) ,52298 ,000 
1-3 1,56165 ,58707 ,073 
1-4 ,92885 ,49271 ,317 
2-3 -1,69606(*) ,53635 ,020 
2-4 -2,32886(*) ,43103 ,000 
Open-ended 
3-4 -,63280 ,50688 ,669 
 
Table 3 shows that there is a significant difference between the students from the first school and the 
students from the second (p= .000) and third school (p= .013) with respect to total test scores. Moreover there is a 
significant difference between the students from the fourth school and the students from the second (p=.000) and 
third (p=.005) school with respect to total test scores. On the other hand, there is a significant difference between the 
students from the fourth school and the students from the second (p=.000) and third (p=.000) school with respect to 
multiple-choice test scores. Additionally there is a significant difference between the students from the second 
school  and  the  students  from  the  first  (p= .000), third (p=.020) and fourth (p=.000) school with respect to open-
ended test scores.  
 
3.2 Comparisons between gender groups  
 
In order to test if there is a significant difference between female and male students with respect to their 
mean scores, the data were analysed with independent groups t-test. The result of this test is given in Table 4. 
 
Table 4. The independent t-test result of students’ mean ecology achievement scores according to gender groups 
Test Gender n X Sd t df p 
Female 104 11,28 3,47 Total 
Male 108 10,99 3,55 ,61 210 ,538 
Female 104 3,96 1,58 Multiple-
choice Male 108 4,41 1,55 -2,10 210 ,036 
Female 104 7,32 2,66 Open-
ended Male 108 6,57 2,79 2,00 210 ,046 
 
When Table 4 is examined, it is seen that though there is no significant difference among gender groups on 
the mean total test score (t (210) = .61, p=.538), there are significant differences among females and males on their 
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performances on multiple-choice (t (210) = -2.10, p=.036) and open-ended (t (210) = 2.00, p=.046) sections of the 
tests. When the multiple-choice section of the test is considered, the mean scores of the male students are 
significantly higher than the females (4.41 versus 3.96). On the other hand, in open-ended section of the test the 
mean scores of the female students are significantly higher than their counterparts (7.32 versus 6.57). 
 
 
3.3 Comparisons between grade levels   
 
In order to test if there is a significant difference between seventh and eighth grade students with respect to 
their mean scores, the data were analysed with Mann Whitney U and independent groups t-test. The result of this 
test is given in Tables 5 and 6. 
 
Table 5. The Mann Whitney U test result of students’ mean ecology achievement scores according to grade level 
Test Grade N Mean Rank Sum of Ranks U p 
7 144 108,22 15583,00 Total 
8 68 102,87 6995,00 
4649,00 ,551 
7 144 106,44 15327,50 Multiple-
choice 8 68 106,63 7250,50 
4887,50 ,983 
 
According to Table 5, the mean total and multiple-choice test scores do not show a significant difference 
with respect to the grade students attend (U= 4649.00, p=.551 and U= 4649.00, p=.551). Considering the mean 
ranks, the seventh grade students could not be more successful than the eight grade students on total test. The eighth 
graders on the other hand could not be more successful than the seventh graders on the multiple-choice test. This 
finding show that level of the grade does not cause a difference among students scores on the total and multiple-
choice tests. 
 
Table 6. The independent t-test result of students’ mean ecology achievement scores according to grade level 
Test Gender n X sd T df p 
7 144 7,13 2,67 Open-
ended 8 68 6,54 2,88 1,45 210 ,147 
 
When Table 6 is examined, it is seen that there are no significant difference among grade levels on their 




In  this  study,  it  was  found  that  elementary  7th and  8th grade students lacked proper environmental 
knowledge in spite of living in the city of KÕrÕkkale. This finding is similar to that of Sarkar, Ara, Raihan, & Ozaki 
(2008), who investigated the environmental knowledge level of grade 9 and 10 students in Bangladesh. Though 
urban students get knowledge from various media like TV, and radio channels, newspapers, etc. when compared to 
rural students (Sarkar et al. (2008), the low level of achievement can be related to other factors i.e., environment 
related practices of students (energy conservation) and schools (sufficiency of environment related topics in the 
bulletin board) (Sarkar et al. (2008). Therefore, preparation of educative text, programs, and channels on media, 
especially TV, is recommended for informing students, teachers, and parents (AlÕm, 2006; Morgil et al., 2002).    
This study showed that student’ performances on the environment test differed according to the school 
level. On total, the first school was more successful than the second and third schools whereas the fourth school was 
more successful than the second and third schools. On multiple-choice items, the fourth school became more 
successful than third and second school. And on open-ended items the first school achieved higher than the second 
one whereas the second school achieved higher than the fourth and third schools. Although the schools were located 
in the same city, the difference on the performances of their students can be attributed to their socio-economic 
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status. It was found that the student coming from medium socio-economic status have more conscious about 
environment (Uzun ve Sa÷lam, 2005). Students with low economic status are more considered about their livelihood 
and do not worry more about environment (Erten et al., 2003). Similar things can be said for students with high 
economic status. 
When female and male students were compared, it was found that although the achievement was low and 
no difference was found among the gender groups on the total test, males did better that females in multiple choice 
questions and females did better than males in open-ended questions. The related research however is not consistent: 
In their study, Sarkar et al. (2008) found that male students were more successful in multiple choice test compared 
to females. On the other hand, UluçÕnar Sa÷Õr, Aslan, & Cansaran (2008) could not find a difference among gender 
groups. 
This study could not find any difference among the grade level with respect to environmental knowledge 
but the seventh grade students had higher scores on the total and open-ended questions compared to the eighth 
graders. When considering the studies on the same level (Atasoy & Ertürk, 2008; UluçÕnar Sa÷Õr et al., 2008) we can 
say that since the seventh graders were being instructed on environmental topics they did well on total and open-
ended questions UluçÕnar Sa÷Õr et al., 2008) while eighth graders could solve multiple choice questions better 
because of their cognitive competence (Atasoy & Ertürk, 2008).      
Since students are behind the expected performance educators, curriculum specialists, policy makers, 
teachers,  researchers  etc.  should  think  more  about  this  issue  Sarkar  et  al.  (2008).  In  order  to  help  teachers  and  
schools on their environmental education practices, we recommend extra pre-service and in-service courses as 
suggested by previous researchers (AlÕm, 2006; Erten et al., 2003; Morgil et al., 2002; Sarkar et al., 2008).  
When considering the low environmental knowledge of elementary teachers on air poluution except new 
energies (YÕlmaz-Tüzün, Teksöz Tuncer, & Aydemir, 2008), we think that this kind of courses, activities, and 
seminars will also develop teachers’ environmental awareness (AlÕm, 2006; Erten et al., 2003). When given by the 
Ministry of Environment, these courses will also help teachers to keep up with the latest technology, for example 
protection of natural resources, new energy sources (Morgil et al., 2002). Teacher education is important when we 
think that sensitive and conscious teachers can instruct students with enough information (Yücel ve Morgil, 1998). 
When students are properly sensitized, educated, guided, and inspired, their knowledge will increase to a standard 
level (Sarkar et al., 2008).   
When instructing students on environmental education, teachers should place experiences before narration. 
They should first present both good and bad examples of environment and then start to give information about the 
topic (Yücel ve Morgil, 1998). Visits to natural environment by way of field trips will be a practical activity and 
relate the topic to daily life (Erten et al., 2003; Sever & SamancÕ, 2002). 
 As the previous studies proposed use of group work, cooperation among students, schools, local authorities, 
non-governmental organisations, and universities on solution of environmental problems with various projects and 
campaigns (AlÕm, 2006; Morgil et al., 2002; Sever & SamancÕ, 2002; Yücel & Morgil, 1998), we also recommend 
use of project based teaching and learning for environmental education. Project based learning approach has positive 
effect on increasing students’ environmental knowledge levels (Morgil et al., 2002). As environmental subjects have 
lots of actual and concrete examples, they are very appropriate to implement active learning, which is the most 
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